Background: Diabetic nephropathy (DN) has been regarded as an important cause of morbidity in patients with type 2 diabetes (T2D). Immune system components are modulated during T2D, with the most apparent modifications in adipose tissue, pancreatic islets, liver, and circulating leukocytes. The aim of this survey was to evaluate the role of IL-1 in the etiopathogenesis of nephropathic T2D. Methods: In this case-control investigation, the study population consisted of 58 T2D patients with proteinuria (nephropathy T2D cases) as the case group and 76 T2D cases without proteinuria (non-nephropathy T2D cases) as the control group. Blood samples were obtained from all individuals and ELISA approach was carried out to measure IL-1 levels in samples. Results: Our experiments demonstrated that T2D patients with nephropathy had significantly increased levels of IL-1 in their blood in comparison to T2D patients without nephropathy. Conclusions: It seems that IL-1 plays a role in the etiopathogenesis of nephropathy in T2D patients, requiring further implementation to vivid disclose of the inflammation in this context.
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(ESRD) is diabetes, which results in a cost more than 4 billion dollars a year in the United States [2] . Additionally, about 30% of people with type 1 diabetes (T1D) and a lower percentage of people with type 2 diabetes (T2D) are ultimately diagnosed with ESRD. However, due to the higher prevalence of T2D than T1D, the overall number of cases with ESRD is greater in T2D. The primary evidence of nephropathy indicates the presence of very low levels of albumin in the urine (20 μg/min or >30 mg/day), which is called microalbuminuria, and the patient with microalbuminuria is considered as the primary nephropathy [3] .
The relative risk of permanent microalbuminuria occurrence in T1D and T2D has been reported to be 3 and 2.78, respectively [4] [5] .
Microalbuminuria trend in T1D shows a progressive increase in urine protein to severe proteinuria (more than 300 mg/d) or severe nephropathy. When severe proteinuria is seen, there is a steady decrease in glomerular filtration rate (GFR). Nephropathy caused by T2D is different from T1D. Microalbuminuria or severe nephropathy may be present during the diagnosis of T2D [6] . Hypertension is more commonly associated with microalbuminuria or severe nephropathy, and microalbuminuria in T2D is less prognostic of diabetic nephropathy and progression to severe nephropathy. It should be noted that albuminuria in T2D may be secondary to non-diabetes related factors, such as hypertension, congestive heart failure, and diseases or infections of prostate. Suitable control of blood glucose reduces the rate of progression of microalbuminuria in both T1D and T2D [7] .
T2D is typically associated with inflammatory mediator's overproduction, and a high level of inflammatory process occurs during T2D [8] . Inflammatory mediators are proteins that display altered production during response to inflammatory processes or stresses such as infection, surgical injuries, trauma or tissue necrosis. Increased plasma levels of complement components lead to local accumulation of neutrophils, macrophages, and plasma proteins, which play roles to eliminate infectious agents, remove cell residues or foreign agents, and repair damage [9] . Overall, these reactions cause fever, leukocyte accumulation in the inflammatory position, muscle catabolism, and a change in the production of certain proteins by reducing albumin. As a result, responding to tissue inflammation culminates in recruitment and local accumulation of inflammatory cells like neutrophils and macrophages. At the same time, the production of a number of proteins is reduced (negative reactors). Among the negative markers can enumerate transferrin and transthyretin, in addition to albumin. Negative reactants of the acute phase are less synthesized because of the increased ability of the liver to produce positive reactants of acute phase [10] .
Interleukin (IL)-1 is an inflammatory cytokine produced by active macrophages and affects the expression of IL-2 receptors. IL-2 levels increase simultaneously with tumor necrosis factor (TNF)-α in septic shock or in cerebrospinal fluid in patients with multiple meningitis or multiple sclerosis [11] .
Since nephropathy is a cause for great concern in people with diabetes, several studies have been conducted on the relationship between inflammation and and microalbuminuria [12] . Regarding the fact that T2D is a public health problem worldwide and other organ's complications upon T2D are one of the medical challenges of recent decades, and since the role of inflammatory factors in progressing towards diabetic nephropathy has not been studied in Iran, we aimed to investigate these factors.
Study Subjects and Methods
This is an analytical and case-control study and since interventional factors can be effective in the final results, this approach is beneficial by matching and to
answer the question about the etiology of nephropathy in T2D patients. The study population consisted of58 T2D patients with proteinuria (nephropathy T2D cases) as the case group and 76T2D cases without proteinuria (non-nephropathy T2D cases) as the control group. T2D diagnosis was carried out based on the American Diabetes Association (ADA) criteria [13] . Patients and controls were selected among the individuals referred to Ramsar Imam Sajad hospital. The protocol of the study was ethically approved by the Ethical Committee and written informed consent forms was obtained from all the participants.
The conditions for the exclusion of patients from the study include patients with uncontrolled hypertension, hyperlipidemia, urinary tract infections, and heart failure, as well as patients with inflammatory diseases.
The clinical characteristics of all study subjects are shown in Table 1 . Proteinuria was characterized based on 24-hour urine containing more than 150 mg/dl urine protein.
Patients were referred to the specialized diabetes clinic to control diabetes. From these two groups, a fasting blood samples were obtained after an overnight fast. After blood sampling, serums were immediately separated and stored at −80˚ until the assays were performed. Serums were used to measure IL-1 concentration using ELISA method (Enzyme-linked Immunosorbent Assay) by Biovendor Laboratorial kit made by Biovendor Company, Czech.
Statistical Analysis
The statistical analysis was performed using the SPSS v.22. The data were expressed as mean ± standard error of the mean (SEM) and median for scale and nominal data, respectively. For evaluation of the scale data for normality, the Kolmogorov-Smirnov test was performed. Comparisons of the groups were examined by independent sample t-test. Fisher's exact test was carried out to perform cross-tab analysis of nominal variables. p values below 0.05 were considered to be statistically significant.
Results
In this study, 58 and 76 cases of T2D patients with and without nephropathy, 9.65 ± 0.75; P = 0.019). Nonetheless, no significant difference was observed in IL-1 levels of T2D patients with different age categories ( Table 2 ).
Discussion
Over the last decades, diabetes mellitus, particularly T2D, has been considered as major public health issue, which has gained epidemic proportions because of fast growing rates of this disease all over the world. There are a number of post-T2D organ complications will be of great importance for medical and health community in decades coming ahead. Among these complications, is diabetic nephropathy, which stands as the single most prevalent cause of ESRD [14] .
Still, the precise mechanisms underlying chronic inflammation stimulation of IL-1 is a proinflammatory cytokine, which has been demonstrated to be an effector component of pancreatic beta-cell destruction during inflammation resulting in T1D [17] . In addition, IL-1 interacts with the function of pancreatic beta-cells and triggers the apoptosis of these cells [18] . Pancreatic cells obtained from patients with T2D have demonstrated production of IL-1 from beta cells [19] . In vitro experiments have indicated that high glucose levels cause stimulation of IL-1 synthesize and release from pancreatic beta cells, which is subsequent by functional impairment and apoptosis of these cells [19] [20] [21] . These observations simply show that production of inflammatory mediators from beta cells may play a role in T2D pathogenesis; hence, IL-1 can be considered as a potential therapeutic target for inhibiting beta cell function in these patients, as IL-1 antagonist has been promising in treatment of T2D patients [22] .
Our major finding was in accord with the evidence published previously with regard to the role of IL-1 in the pathogenesis of T2D diseases with nephropathy There are some limitations and caveats in this study that need to be addressed.
Firstly, the sample size was low. Moreover, we could not evaluate more clinical characteristics of the patients like creatinine levels, body mass index, and other inflammatory cytokines. Evaluating these factors could have escalated the power of this investigation.
Considering all the facts, we intended to evaluate the serum levels of IL-1 in T2D patients with and without nephropathy to search for the role of this inflammatory cytokine in the complications of T2D and its relationship with nephropathy. We noticed that serum level of IL-1 was increased significantly in T2D patients with nephropathy compared with T2D cases without nephropathy.
It seems that IL-1 is involved in the pathogenesis of nephropathy in T2D patients. However, evaluation of other inflammatory mediators will be worthwhile in future studies to disclose exact role of these agents in arising nephropathy in Iranian T2D patients.
